Searching PAJ 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2003-01 7790 

(43)Date of publication of application : 17.01.2003 



(SDlntCI. 



HOIS 5/02 
B23K 26/00 
H01L 33/00 
HOIS 5/323 
// B23K101 :40 



(21) Application number : 2001-201628 

(22) Date of filing : 03.07.2001 



(71) Applicant : MATSUSHITA ELECTRIC IND CO 

LTD 

(72) Inventor : ISHIBASHI AKIHIKO 

KAWAGUCHI YASUTOSHI 
OTSUKA NOBUYUKI 



(54) NrrRIDE-BASED SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a laser beam resonator having high reproducibility 
and yields by forming a separation groove where flatness on 
a section is excellent on an AlGalnN-based crystal substrate. 
SOLUTION: In an AIGalnN-based laser wafer manufactured 
on a sapphire substrate, the substrate is irradiated with a 
pulse laser beam from the back side, and then is applied to 
an AIGalnN-based crystal section other than the laser 
resonator section of a surface for forming a separation 
groove. After that, force is applied along the separation 
groove for separating the substrate to a laser bar. In this 
manner, the surface of the resonator where flatness is 
extremely high and a reflection loss rarely exists is achieved, 
thus achieving manufacture with high reproducibility and 
yields. 
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10 

RXfA 1 G a I nN?S^*O^S®tJ:JS*?&oT^i)- 
[0 0 3 7] *^BJ(DA 1 G a I n N3S#^^#:© 

MS(DSii*StcJ;ti.{f. a«±ic«^$nfcA ixG 

ay I nzN (x + y + z = 1 ) ^mom^^Rlfmm 
20 [0 0 3 8] Sfc. *^0^© A 1 G a I n N^^i^^f^:© 

Ga I nn%^mim'?'(o^m^n'!>^i^\^ii^. 
^mm.-r^^tmiA i g a i nNmsm t(Dmicm 

imil A 1 G a I n NlS«TF#Bi«Jg^U^ca«±fc 
[0 2] (a) /^;l/XU'— lfir-i.M*ftcj:§5^it»J^ 

(b) .'^;vxi^iftr-Asgittci5^sisiFg^®jje 
0 

[03] Ca) ^v]y7.u-^\£-i.mMic^:s,»mmm 

(b) A;l/XWifif-i:.M«{cJ;^^aiP?g^©J^ 

0 

40 (c) /vvxu~^\i~-L,m.MK^^^mmmm(OJM 

0 

90 

[0 5] (a) «e3fe©Xi^7'rif>^5£tcit3fg^L;fe 

ig?»fE0 

(b) m.^<D7.^^^ ^-yTmc^^m^x^tz^mmm- 

[06] :*:^B^©:/n-feX*SSL;feA 1 G a I nN?g|g 
^^5i>&^'r0 
so [07] (a) «SfcJ:S'9-7r'f 7K«±A I G a 



(7) 



#112 0 0 3-1 7 7 9 0 



11 



12 



Cb) :$immc^^^yr-CTmU±A l Ca I nNI^ 

m^mmm 

(b) :^mMic^:^m^±^(Dmji^^^-:y^^'tm 

(c) ^mMiz^:^mu±^(Di}Uj:^^^-i^^mTm 

[09] *^0^tC<J:^j[|DX»ffi^ffll^fcA 1 G a I nN 

[010] Um£:lC<^^1lUJimm^m\^^rcA l G a I n 10 

[011] (a) fie^mc<fc^VX^»®J&fflV^fcG a 
NMpl<3DlS5g»fa0 
( b ) m^miC ^^inJMU^m^^tz G a N^S«0«it 



[??^o|fi0^] 

1 A 1 G a I nN^l^-1f^«it^^«!^^X/^ 

3 A 1 G a I nN2^U— IfV^— 

4 A 1 G a I nN^l^-1f±fcig#g{^^gi5^3^ 

2 1 A 1 Ga I nN3^lx-1f:^5g. 

2 2 Vryr^TmU 

2 3 

2 4 1f If— AK^I^f 

2 5 

3 1 A 1 G a I n N^U—^mM 

3 2 it:7r^7'a« 

3 3 /^;VX Ix-if t:-AggS^ 

3 4 »mm 

3 5 l/-if AM« 

3 6 ^mm 

4 1 A 1 G a I n W-^fifcffigg® 

4 2 v-yr-fr cm 

4 3 •9-:7r'frMffi 

5 1 ^yr-^rum 

5 2 A 1 G a I n N^^WIfMplM® 

5 3 A 1 G a I nN2Sl/-1fJSSAffi 

5 4 ^yr^Tcm 

5 5 A 1 G a I n W1f«it{^5g'j7ai/N 

5 7 53^si»M5aspot>tfSjn]&m« 

5 8 i^^Vkmm'm^'^ 

7 1 -y-yr-i'TS® 

7 2 A 1 G a I n N^U-1f«it 

7 3 '&'^msm}is^-x^\^'^^n. 

7 4 ^g-^aP 

7 5 A 1 G a I n NlRWif^Jt 

7 6 ^Pf 

8 1 •9->^T'l'/'»ffi 
8 2 ?SElPX 



50 



8 3 ^yr^r 
8 4 «*nx 
8 5 ^yr-{y 

8 6 »Adx 

60 1 ^yy^rmSi 
60 2 /^^yyril 

603 n-AlGaNii 

60 4 n-A 1 G a N^-^^y Kii 

6 0 5 n-G aN)fe:59V KB 

6 0 6 Gal nN/G aN-MQW}SttM 

60 7 p-G aN^:S-T Fjg 

6 0 8 p-A 1 G aN^'^^y Kg 

6 0 9 p-GaNnv^^hii 

6 10 pS^ffi 

6 11 S i O2 

6 1 2 n«ffi 

90 1 iJ-yr-T/^aS 

9 0 2 m% 

9 0 3 u-G a Nil 

90 4 n-GaNjl 

90 5 n-A 1 G aN^^'^^y F* 

9 0 6 n-GaN«:??>rKji 

9 0 7 ^g'ttM 

9 0 8 p—A 1 G a N/G a NS*S?^^ ^V^l 

90 9 p-G aNJl£#-f KiS 

9 1 0 p-A 1 G aN/G aNS^&^t^-^^y Fjf 

911 p-G aN|gnnV:J7^^ 

9 1 2 p-G aN^— nV^^^^hB 

9 1 3 p®® 

9 14 S i O2 
9 1 5 nUffi 

10 0 1 '9-:7r-f ras 
1 0 0 2 f^^yrM 

1 0 0 3 n-A 1 G aNM 

1 0 0 4 n-A 1 G aNi^^^y F® 

1 0 05 n-GaN^:^VFM 

1 0 0 6 Gal nN/G aN-MQWStt® 

1 00 7 p-G aN)t:^7W FB 

1008 p-AlGaN^'^ ^yFS 

1 009 p-G aNnVi^?^ Ml 

10 10 p«a 

10 11 S i O2 

10 12 nliffi 

110 1 -y-yr^Ttt^ 

110 2 G aN 

110 3 S i O2 

110 4 G aNB 

110 5 KffifD^^^&V-^MiS 

110 6 wsKo^^^mm. 
1107 i^:7r^Ta« 



(8) 



mi2 0 0 3-l 7 7 90 



13 



14 



110 8 G aN 

110 9 ^P*: 



1110 teffio^^^v^ 

1111 efio^i 



ran 

2 L/~iff-Ae«t^fc*HI»BXgP 




1 AlGaInN^U-tffllSf^a*S^OXA 



4 AlGaInN5?^L/-+r^JR»#«»«^ 
3 AIGaInN*U~+PK- 



c a) 



21 AlGaInN*L/-tf«f3& 





22 -^Vy^ymsL 



23 ^tll» 



(b) 



24 KJUXU-lffcr-AWW 




25 :^ftl* 



c a) 



[03] . 

34 at AlGarnM^b-+f«|^ 




34 ^mn 



-^•Jy-iT^iSL 32 



35 KJi:xL/~-tffcr-Asaj» 3G 



<c > 



^^^^ 



(9) 



#Si2 0 0 3- 1 7 7 90 



[04] 



[05] 



41 AIGalnN^ 



(a) 




43 1i-3^y-r7M® 



52 AlGaInN^U-if*&ftM® 




53 AlGalnN^ 



(b) 



56 5r-f-ir^:L^K:#3yi&-e«ti)£i»'jt« 
7 ^!i^^iZL^a)uir«in. « 



55 AIGalnN^ 



^ '58 L/-+f^!g3t#«SP^ 

57 AlGaInNa^L/-*f/t- 




5iD2 G1 1 



[06] 

610 609 P-GaNli:::v57CN« 



[08] 




607 P-QaN5fe:;^J'<K« 
}S06 GalnN/GalnN-MOW^Sfl 

604 n-AlGaN^3 3s» h*« 
603 n-AlGaN« 
602 nvyrM 



(a) 



(b) 



601 




8 2 »Jdx 



83 



8 4 mMJ: 



(c) 




95 -s-iJr-ryafeiR 



86 mts\j: 



(10) 



#112 0 0 3-1 7 7 9 0 




/ 74 i^-^7^y^m, 

7B ^ 



pmm 913 



Si02 914 




912 P-GaU9S—ni/90hm 

911 P-GaN«::::=]:^5?i?Kff 
910 P-AI6aN/6aN3e«^055»K« 
909 P-GaN*:flr-r Kit 

908 P-AlGaUyGaHmSt^^-vvym 

907 7mm 

906 n-GaN*:*?-^ KJi 
905 n-AlGaNi7 5s> K« 
— 904 n-GaN« 
■—903 u-GaN« 



901 it:7 7-f7«& 



902 ^Rt 



(11) 



003-17 790 



mi 13 
(a) 



1 1 06 C!«t(0#t^«i« 
1 103 s 102 ! 1105 e*t©*at.»«« 



1 1 04 GaNA \ 

1101 i^:?7-f7mWL 



Cb) 

1111 iStttn^t^HlS 

1110 ^^(o^tAi.^'sm 



/ 1 1 08 SaN« 



n-!-jjj^!LiJ!-LLi'!lij'':Ljj'':LLi' i Uj' ' a 



1 1 09 ?SB.^ 



(72)5g0^# F^?— 4E068 ADOO CA03 DAIO 

i^^mfm-f^i^^rmioQemm m^nm 5fo4i aa4i ca4o cats 

SH^feS^ttrt 5F073 CA17 CB05 DA31 DA34 



